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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new water- 
based composition capable of giving a film excellent in , 

corrosion resistance, coating adhesiveness and : ._4_ — f^^S — :GH t 
slipperiness to the surface of a drawn and ironed (DI) tin 
can by bringing the composition to consist of each of a 
specific amount of phosphate ion, condensed phosphate 
ion and a specific water soluble polymer. 
SOLUTION: This water-based composition for treating 
the surface of a DI tin can contains (A) 0.5-30 pts.wt 
phosphate ion, (B) 0.1-10 pts.wt condensed phosphate 
ion and (C) 0.1-20 pts.wt water soluble polymer of 
formula I [X1 and X2 are each H, a 1-5C alkyl, etc.; Y1 
and Y2 are each H or a Z group such as formula U (R1 
and R2 are X1), etc.; here, the average value of 

substitution numbers of the Z group is 0.2-1; (n) is 2- /• 
50]. In order to contain the ingredient A, e.g. phosphoric ^ C K i 

acid, sodium phosphate, etc., are used. In order to N |*i 

contain the ingredient B, e.g. pyrrophosphoric acid, etc., 
can be used. The surface treating solution containing the 

objective composition is preferably adjusted to pH3~4. It is preferable to add a tin-blocking 
agent such as triethanolamine, etc., in the treating solution in case of precipitation caused by 
contamination of tin ions eluted from a metal material into the solution. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The phosphoric-acid ion of 30 [ 0.5 - ] weight section, the condensed-phosphoric-acid 
ion of 10 [ 0.1 - ] weight section, and the water-soluble polymer of the following general formula 
of 20 [0.1 - ] weight section: [Formula 1] 

OH 



CHi 




(I) 



— ' a 



[ — however, a formula (I) — setting — X1 and X2 — respectively — mutually-independent — 
a hydrogen atom, C1 - C5 alkyl group, or a C1 -C5 hydroxyalkyl radical — expressing — Y1 and 
Y2 — respectively — mutually-independent — a hydrogen atom or the following type (II), and 
(III) Z set expressed — [Formula 2] 



-CH 2 -N 



(II) 



CHi - 



N — R * 
\ R a 



(III) 



(However, R1, R2, R3 t R4, and R5 into a formula (II) (III)) It expresses. 1 member chosen from the 
hydrogen atom C1 - C10 alkyl group, and C1 - C10 hydroxyalkyl radical mutually-independent, 
respectively — expressing — Z sets of each combined with the benzene ring of said polymer 
molecule may differ from others mutually, or it may be the same as that of others, and the 
averages of said number of Z set permutations of each benzene ring in said polymer molecule are 
0.2-1.0, and n expresses the average degree of polymerization of 2-50. ] the tin plate DI can 
surface treatment characterized by including ** — service water — a sex constituent. 
[Claim 2] The surface treatment approach of the tin plate DI can characterized by making 
contact and rinsing and carrying out stoving of the surface treatment liquid adjusted to 6.0 or 
less pH to the front face of a tin plate DI can intermittently including the aquosity constituent 
for surface treatment according to claim 1 so that sum total contact time may become 5-60 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the surface treatment of a new tin plate DI can with giving corrosion 
resistance and coating adhesion excellent in the front face of this can to the tin plate DI can 
formed by extracting this invention to a tinning steel plate, and performing ironing (Drawing & 
Ironing), before painting and printing it being required for carrying out smoothly of conveyor 
migration of a can for [ outstanding ] sliding and also giving a sex (only henceforth slipping 
nature) — service water — it is related with a sex constituent and the surface-treatment 
approach. 
[0002] 

[Description of the Prior Art] The thing of a publication is known by JP,1-100281,A as surface 
treatment liquid of a tin plate DI can. the coat for metal finishing which this surface treatment 
liquid contains 1~50g [/I. ] phosphoric acid ion, 0.2~20.0g [/I. ] oxygen acid ion, 0.01 -5.0g [/I. ] tin 
ion, and 0.01 -5. Og [/I. ] condensed-phosphoric-acid ion, and has pH of 2-6 — formation — it is 
liquid. Moreover, the finishing agent which raised the operability of surface treatment further is 
indicated by JP,6-173024,A. If a tin plate DI can is processed with the chemical conversion liquid 
of these former, the corrosion resistance outstanding phosphoric acid salt coat can be made to 
form in the front face of a tin plate DI can. However, there is a trouble that improvement in the 
slipping nature mentioned later is not accepted in the coat of these phosphoric acid salt system. 
Moreover, in the tin plate DI can in recent years, since there is an inclination which lessens the 
amount of tinning in consideration of economical efficiency, the surface treatment which excelled 
before in corrosion resistance sharply is demanded from such a tin plate DI can. 
[0003] On the other hand, in conveyor migration of many metal cans, if can external surface has 
high coefficient of friction in the production process of a metal can, since slipping between can 
surface is poor, the can sideslipped and the problem of a migration failure has been caused. 
Especially the migration nature of a can poses a problem, when conveying to a printer. Therefore, 
in canning industry, it has been needed to make it fall, without having a bad influence on the 
adhesion of the paint painted on can external surface in the coefficient of static friction of can 
external surface or lacquer. The approach of an indication is learned by JP,64-85292,A as an 
approach of raising this slipping nature. In this approach, the finishing agent for metal cans 
containing the water-soluble organic substance chosen from phosphoric ester, alcohols, 
monovalence or a multiple-valued fatty acid, fatty-acid derivatives, and those mixture is used. 
However, although it slides and the improvement in a sex is accepted by this approach, the 
improvement in corrosion resistance and coating adhesion has the problem that it does not 
accept. 

[0004] On the other hand, as the metal finishing approach aiming at giving corrosion resistance 
and adhesion to a surface of metal using a water-soluble polymer, the approach currently 
indicated by JP,61-91369,A, JP,1-1 72406,A, JP,1-177379,A, JP,1-177380,A, JP,2-608,A, JP,2- 
609,A, etc. is learned. It is processed in the approach of these former by the solution with which 
a surface of metal contains the derivative of a polyhydric-phenol compound. However, the engine 
performance (corrosion resistance) it is difficult to form the coat stabilized enough on a surface 
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of metal, therefore it can be satisfied with the approach of these former of the engine 
performance is not obtained. Moreover, also in the art of JP,4~187782,A which has improved the 
art containing the derivative of the above-mentioned polyhydric-phenol compound, there is a 
problem that sufficient coating adhesion is not necessarily acquired. 
[0005] 

[Problem(s) to be Solved by the Invention] the new surface treatment which this invention 
solves the above-mentioned trouble of the conventional technique, and has corrosion resistance 
and coating adhesion excellent in the front face of a tin plate DI can, and can form the 
outstanding coat which is slippery, and also doubles and has a sex — service water — it is going 
to offer a sex constituent and the surface treatment approach. 
[0006] 

[Means for Solving the Problem] this invention person examined wholeheartedly the means for 
solving the trouble which said conventional technique holds. A sex constituent is included, 
consequently, the surface treatment containing the phosphoric acid ion of the amount of 
specification, condensed-phosphoric-acid ion, and the water-soluble polymer that has specific 
structure — service water — By contacting intermittently the surface treatment liquid adjusted 
to 6.0 or less pH on a tin plate DI can front face, and rinsing and carrying out stoving of this 
processing front face after that It has the outstanding corrosion resistance and coating adhesion, 
and finds out that the coat which improved remarkably and which is slippery and has a sex can 
be formed in a tin plate DI can front face, and came to complete this invention. 
[0007] namely, the tin plate DI can surface treatment concerning this invention — service water 
— a sex constituent — the phosphoric acid ion of 0.5 - 30 weight section, the condensed- 
phosphoric-acid ion of 0.1 - 10 weight section, and water-soluble polymer [ of the following 
general formula (I) of 0.1 - 20 weight section ]: — [Formula 3] 

OH 




CHi 



(I) 



[ — however, a formula (I) — setting — X1 and X2 — respectively — mutually-independent — 
a hydrogen atom, C1 - C5 alkyl group, or a C1 -C5 hydroxyalkyl radical — expressing — Y1 and 
Y2 — respectively — mutually-independent — a hydrogen atom or the following type (II), and 
(III) Z set expressed — [Formula 4] 

-CH, — N (II) 
\ p. 



- CHi 



*N — R 4 



(III) 



(However, R1, R2, R3, R4, and R5 into a formula (II) (III)) It expresses. 1 member chosen from the 
hydrogen atom, C1 - C10 alkyl group, and C1 - C10 hydroxyalkyl radical mutually-independent, 
respectively — expressing — Z sets of each combined with the benzene ring of said polymer 
molecule may differ from others mutually, or it may be the same as that of others, and the 
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averages of said number of Z set permutations of each benzene ring in said polymer molecule are 
0.2-1.0, and n expresses the average degree of polymerization of 2-50. ] It is characterized by 
including **. 

[0008] the surface treatment approach of the tin plate DI can of this invention — the surface 
treatment of said this invention — service water — it is characterized by making contact and 
rinsing and carrying out stoving of the surface treatment liquid adjusted to 6.0 or less pH to the 
front face of a tin plate DI can intermittently, including a sex constituent, so that sum total 
contact time may become 5-60 seconds. 
[0009] 

[Function] The aquosity constituent for surface treatment of this invention is a water solution in 
which acidity is generally shown including phosphoric acid ion, condensed-phosphoric-acid ion, 
and the water-soluble polymer of said formula (I) as an indispensable component 
[0010] In this invention, although phosphoric acid (H3 P04), sodium phosphate (Na3 P04), etc. 
can be used in order to make phosphoric acid ion contain in an aquosity constituent, there is 
especially no limitation in the class. As for the content of phosphoric acid ion, it is desirable that 
it is within the limits of 0.5 - 30 weight section to the water-soluble polymer 0.1 of a formula (I) 
- 20 weight sections, and it is the range of 1 - 5 weight section more preferably. The reactivity 
over the surface of metal of the processing liquid with which the content of phosphoric acid ion 
is obtained under in the 0.5 weight section is low, and a coat is not fully formed. Moreover, when 
it exceeds 30 weight sections, although a good coat is formed, the cost of processing liquid 
becomes high and is economically useless. 

[001 1] Moreover, although the salt of these acids can be used for one sort or two sorts or more 
of condensed phosphoric acid and the list which are chosen from PIRO phosphoric acid, Tripoli 
phosphoric acid, and tetra-poly phosphoric acid in order to make condensed-phosphoric-acid ion 
contain in the aquosity constituent of this invention, there is no limitation in the class. For 
example, for making it contain PIRO phosphoric acid ion, PIRO phosphoric acid (H4 P2 07), PIRO 
sodium phosphate (Na four P207), etc. can be used. As for the content of condehsed- 
phosphoric-acid ion, it is desirable that it is within the limits of 0.1 - 10 weight section to the 
water-soluble polymer 0.1 of a formula (I) - 20 weight sections, and it is the range of the 0.5 - 
3.0 weight section more preferably. The etching operation over the surface of metal of the 
processing liquid with which the content of condensed-phosphoric-acid ion is obtained under in 
the 0.1 weight section is weak, and a coat firm enough is not formed. Moreover, if it exceeds 10 
weight sections, an etching operation will be too strong and will come to check a coat formation 
reaction. 

[0012] The water-soluble polymer used by this invention is a polymer (oligomer is included) 
shown by the following general formula. 
[Formula 5] 
OH 



CH, 




( L > 



— ' n 



[0013] It sets at a ceremony (I) and is X1. And X2 They are a hydrogen atom, and C1 - C5 
mutually-independent respectively. An alkyl group, or C1 - C5 A hydroxyalkyl radical is 
expressed. C6 Since the polymer obtained becomes bulky and it causes steric hindrance in 
having the above alkyl group or hydroxyalkyl radical, the precise coat excellent in corrosion 
resistance cannot be formed. 

[0014] It sets at a ceremony (I) and is Y1. And Y2 They are a hydrogen atom or the following 
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formula (II), and (HI) Z sets expressed mutually-independent, respectively. 
[Formula 6] 

-CH S -N . (ID 




-CH, H-N-R 4 



(III) 



[0015] A formula (II) and (III) inside, R1, R2, R3, and R4 And R5 1 member chosen from the 
hydrogen atom C1 - C10 alkyl group, and C1 - C10 hydroxyalkyl radical is expressed mutually- 
independent, respectively. When it has a 1 1 or more C alkyl group or a hydroxyalkyl radical, the 
functional group (Z) obtained is too bulky, and rough next door corrosion resistance becomes 
[ the coat which is obtained for this reason ] inadequate. Z sets of each combined with the 
benzene ring of said polymer molecule may differ from others mutually, or it may be the same as 
that of others. 

[0016] The averages of said number of permutations of Z sets of each benzene ring in said 
polymer molecule are 0.2-1.0. For example, when Z sets often pieces are permuted for n by the 
giant molecule (the number of the benzene rings is 20 pieces) of 10, the number of permutations 
is set to 10 / 20= 0.5. The water solubility of the polymer with which the number of Z set 
average permutations is obtained less than by 0.2 becomes inadequate, and the stability of 
processing liquid becomes a defect. When the number of Z set average permutations exceeds 
1.0, the water solubility of the polymer obtained becomes high too much, and stops moreover, 
fully forming a coat 

[0017] The content of the polymer of a formula (I) in the aquosity constituent of this invention is 
set up within the limits of 0.1 - 20 weight section as solid content to phosphoric acid ion 0.5 - 30 
weight sections. It becomes difficult for it to be stabilized in a surface of metal under in the 0.1 
weight sections, and to form a coat. Moreover, when it exceeds 20 weight sections, the cost of 
processing liquid becomes high and there is a problem economically. 

[0018] In a formula (I), the average degree of polymerization of the polymer expressed by n is 2- 
50, and less than by two, since too little [ the molecular weight of the polymerization degree 
concerned ], as for the corrosion resistance improvement in the coat obtained, this value is not 
accepted. Moreover, the stability of the aquosity constituent which will be obtained if it exceeds 
50 becomes low, and produces un-arranging in actual use. 

[0019] In this invention approach, it is necessary to adjust pH of the surface treatment liquid 
containing said aquosity constituent for surface treatment to 6.0 or less. Since it will become 
easy to carry out the precipitation of the polymer if it exceeds 6.0, the life of liquid becomes 
short. It is the range of pH 3.0-4.0 more preferably. In this invention approach, pH of processing 
liquid can be adjusted by using alkali, such as acids, such as phosphoric acid, a nitric acid, and a 
hydrochloric acid, or a sodium hydroxide, a sodium carbonate, and ammonium hydroxide. In 
addition, when waste water treatment does not become a problem, a hydrofluoric acid may be 
used as a pH regulator. 

[0020] Moreover, if the tin ion eluted from the metal material mixes into processing liquid, a 
polymer and tin may form a complex and may produce precipitation. In such a case, it is good in 
processing liquid to add a tin blockade agent. As a tin blockade agent, although EDTA, Cy-DTA, 
triethanolamine, a gluconic acid, a hept gluconic acid, oxalic acid, a tartaric acid, an apple acid, 
organic phosphonic acid, etc. are useful, it is not necessarily limited to especially these, for 
example. 

[0021] Furthermore, an oxidizer may be blended into processing liquid in order to promote a 
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reaction. There is especially no limitation about the class of oxidizer, for example, a hydrogen 
peroxide etc. is useful. Moreover, when spray processing is performed to a tin plate DI can front 
face using the surface treatment liquid containing the aquosity constituent for surface treatment 
of this invention, processing liquid may foam and a problem may be produced. What is necessary 
is just to add a defoaming agent in processing liquid, when foaming prevention cannot be carried 
out in modification of this equipment condition although the existence of foaming is generally 
greatly dependent on equipment conditions. What is necessary is for there to be especially no 
limitation also in the class of defoaming agent, and just to choose out of the defoaming agent 
which does not spoil the coating adhesion in the paint performed behind. 

[0022] Next, it outlines about preparation of the surface treatment liquid of this invention. First 
according to the above-mentioned formula, it is made to dissolve in the water of the specified 
quantity, and a phosphoric acid ion raw material and a condensed-phosphoric-acid ion raw 
material are fully stirred. Next, the water-soluble polymer of a formula (I) is added to this, and 
surface treatment liquid is prepared. 

[0023] Next, it outlines about the coat to form. The coat formed with the surface treatment 
liquid of this invention is an organic-inorganic compound coat which uses a phosphoric acid salt 
and the polymer of a formula (I) as a principal component If it explains like this coat formation 
fault, first, a tin plate DI can base front face is etched with phosphoric acid ion and condensed- 
phbsphoric-acid ion, local pH rise takes place by the interface on processing liquid and the front 
face of a can in that case, and a phosphoric acid salt deposits on a front face. The phenolic 
group and amino group in the water-soluble polymer used by this invention have a chelate effect, 
and this combines with the new field of the base generated by etching, and they form a kind of 
coordination compound. Fundamentally, an organic-inorganic compound coat is formed in these 
two operations (a deposit of a phosphoric acid salt and formation of a coordination compound). If 
condensed-phosphoric-acid ion is made to live together in this system of reaction, it will become 
possible to become easier to form a polymer-metal coordination compound, consequently to be 
stabilized in the large pH range and to form an organic-inorganic compound coat in a surface of 
metal. Moreover, it is also possible to carry out the polymerization of the polymer on a front face 
further by heating the coat formed. When high corrosion resistance is required especially, it is 
effective to heat a coat and to make a polymer macromolecule-ize further on a front face. As 
heating conditions at this time, the time amount for 1 minute or more is suitable at the 
temperature of 200 degrees C. 

[0024] Next, it outlines about the surface treatment process to which the surface treatment 
liquid of this invention is applied. As for surface treatment liquid, in this invention approach, being 
applied in a process as shown below is desirable. 
[0025] 

** Cleaning (generally weak alkaline detergent is used) 

** rinsing ** coat generation processing processing temperature: — 35-65-degree-C art: — 
spray processing-time: — 5 - 60 second ** rinsing ** deionization rinsing ** desiccation [0026] 
In this invention approach, surface treatment liquid is preferably warmed and used for 35-65 
degrees C. Surface treatment liquid is made to contact the front face of a tin plate DI can 
intermittently. As for this intermittent contact, being given by the spray method is desirable. 
[0027] The sum total contact time of a surface of metal and processing liquid is set as the range 
for 5-60 seconds. In less than 5 seconds, processing liquid does not fully react [ the sum total 
contact processing time ] with a surface of metal, and the corrosion resistance outstanding coat 
is not formed. Moreover, if all contact time exceeds 60 seconds, the improvement effectiveness 
of the engine performance will be saturated. In spray processing, pH rise [ / near the interface of 
a surface of metal and processing liquid ] stops being able to happen easily, therefore it stops 
fully forming a coat in it in the condition that the spray of the processing liquid is carried out 
continuously. For this reason, it is desirable to make a spray intermittent. 
[0028] 

[Example] The following example explains the surface treatment constituent and the surface 
treatment approach of this invention. In addition, the presentation of surface treatment liquid and 
the surface treatment approach were indicated according to the individual for each example and 
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the example of a comparison. Performance test evaluation of a product was performed as 
follows. 

[0029] Whenever [ rust trial and iron exposure ] (IEV) estimated the corrosion resistance of the 
tin plate DI can by which the evaluation approach (1) corrosion resistance processing was 
carried out. In the rust trial, the processed tin plate DI can was immersed in the warm water of 
65-degree C tap water for 30 minutes, and observation evaluation of the degree of the 
generating situation of rust was carried out. those without rust generating — "O" and a part — 
"**" showed generating and "x" showed complete generating. Moreover, since the iron outcrop 
which the corrosion of a tin plate DI can originates in DI processing, and is generated becomes 
an origin in many cases, the covering condition of a coat can be checked by measuring this iron 
outcrop. In addition, measurement of whenever [ tin plate DI can iron exposure-] (IEV) was 
performed to U.S. Pat. No. 4332646 by the approach of a publication. Generally, DI can is 
excellent in corrosion resistance, so that the value of IEV is low, and usually with [ an IEV value ] 
100 [ or less ], it is good. 

[0030] (2) The tin paint of an epoxy urea system was painted on the front face of a coating 
adhesion processing can at 5-7 micrometers of film thickness, it baked for 4 minutes at 215 
degrees C, and this can was cut 5x1 50mm in the shape of a strip of paper, and 
thermocompression bonding was carried out with the film of a polyamide system, it considered as 
the test piece, the film was exfoliated by the peel test method 180 degrees, and the Peel 
reinforcement in that case estimated the coating adhesion of a can. Therefore, coating adhesion 
is excellent, so that the Peel reinforcement is large. It is good if the Peel reinforcement is 
generally more than 4.0kgf(s) / 5mm width of face. 

[0031] (3) The coefficient of static friction of slipping **** external surface was measured, and 
the slipping nature of a can was evaluated. Therefore, it slides, so that a coefficient of static 
friction is low, and it excels in the sex. With [ a coefficient of static friction ] 1.0 [ less than ] 
generally, the slipping nature of the can is good. 

[0032] The tin plate DI can which carried out DI processing and produced the example 1 tinning 
steel plate (**25 tinning) 1% water solution of an alkali system degreaser (trademark: fine cleaner 
4361 A, Nihon Parkerizing Co., Ltd. make) After degreasing by spray processing for 60 degree-C- 
40 seconds, next rinsing this and making it clarification, Warm the surface treatment liquid (1) of 
the following presentation in this at 60 degrees C, and the spray for 2 seconds is given 5 times 
(sum-total contact time: for 30 seconds) at intervals of 5 seconds. Next, this was rinsed with tap 
water, and after carrying out the spray of the deionized water which shows the resistance more 
than 3000 or 000 moreohmcm for 10 seconds, it dried for 2 minutes in the 180-degree C hot- 
air-drying furnace. 
[0033] 

Surface treatment liquid (1) 

75% phosphoric acid 10.0g (P043-:7.2g/l.)/l. 

(H3P04 ) 

PIRO sodium phosphate 3.0g (P2074-:1.2g/l.)/l. 

(Na4P207 and 10H2O) 

Polymer (1) 2.0g (solid content)/!. 

pH4.0 (it adjusts by the sodium hydroxide) 

A water-soluble polymer (1) 

It sets at a ceremony (I) and they are n= 5X1, the X2 = hydrogen atom Y1, and Y2 =-CH2 N 
(CH3)2. A radical or the number of Z hydrogen atom average permutations = 0.25 test results are 
shown in Table 1. 

[0034] The surface treatment liquid (2) which has the following presentation for a tin plate DI can 
after clarification on the same conditions as example 2 example 1 was warmed at 60 degrees C, 
and the spray for 8.5 seconds was given to DI can twice (surrv-total contact time: for 20 
seconds) at intervals of 3 seconds using this. After processing, DI can was rinsed on the same 
conditions as an example 1, and it dried. 
[0035] 

Surface treatment liquid (2) 
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75% phosphoric acid 10.0g (P043-:7.2g/l.)/l. 
(H3P04 ) 

PIRO sodium phosphate 3.0g (P2074-:1.2g/l.)/l. 

(Na4P207 and 10H2O) 

Polymer (1) 6.4g (solid content)/!. 

pH3.0 (it adjusts by the sodium carbonate) 

A water-soluble polymer shows the same test result as an example 1 in Table 1. 

[0036] The surface treatment liquid (3) which has the following presentation for a tin plate DI can 

after clarification on the same conditions as example 3 example 1 was warmed at 35 degrees C t 

and the spray for 3 seconds was given to DI can 4 times (sum-total contact time: for 15 

seconds) at intervals of 1 second using this. After processing, DI can was rinsed on the same 

conditions as an example 1, and it dried. 

[0037] 

Surface treatment liquid (3) 

75% phosphoric acid 20.0g (P043-:14.4g/l.)/l. 

(H3P04 ) 

PIRO sodium phosphate 6.0g (P2074-:2.4g/l.)/l. 

(Na4P207 and 10H2O) 

Polymer (1) 8.0g (solid content)/!. 

pH6.0 (it adjusts by the sodium hydroxide) 

A water-soluble polymer shows the same test result as an example 1 in Table 1. 

[0038] The surface treatment liquid (4) which has the following presentation for a tin plate DI can 

after clarification on the same conditions as example 4 example 1 was warmed at 65 degrees C, 

and the spray for 2 seconds was given to DI can twice (sum-total contact time: for 6 seconds) 

at intervals of 2 seconds using this. After processing, DI can was rinsed on the same conditions 

as an example 1, and it dried. 

[0039] 

Surface treatment liquid (4) 

75% phosphoric acid 1.5g (P043-:1.1g/l.)/l. 

(H3P04 ) 

PIRO sodium phosphate 5.0g (P2O74-:2.0g/l.)/l. 

(Na4P207 and 10H2O) 

Polymer (1) 4.0g (solid content)/!. 

pH2.5 (a nitric acid adjusts) 

A water-soluble polymer shows the same test result as an example 1 in Table 1. 

[0040] The surface treatment liquid (5) which has the following presentation for a tin plate DI can 

after clarification on the same conditions as example 5 example 1 was warmed at 60 degrees C, 

and the spray for 4.5 seconds was given to DI can 4 times (sum-total contact time: for 30 

seconds) at intervals of 4 seconds using this. After processing, DI can was rinsed on the same 

conditions as an example 1, and it dried. 

[0041] 

Surface treatment liquid (5) 

75% phosphoric acid 30.0g (P043-:21.6g/l.)/l. 

(H3P04 ) 

Sodium tripolyphosphate 1.2g (P3O105-:0.8g/l.)/l. 
(Na5P3O10) 

Polymer (1) 2.0g (solid content)/!. 

pH3.5 (it adjusts by the sodium hydroxide) 

A water-soluble polymer shows the same test result as an example 1 in Table 1. 
[0042] The surface treatment liquid (6) which has the following presentation for a tin plate DI can 
after clarification on the same conditions as example 6 example 1 was warmed at 60 degrees C, 
and the spray for 7.5 seconds was given to DI can twice (sum-total contact time: for 20 
seconds) at intervals of 5 seconds using this. After processing, DI can was rinsed on the same 
conditions as an example 1, and it dried. 
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[0043] 

Surface treatment liquid (6) 

75% phosphoric acid 10.0g (P043-:7.2g/L)/l. 

(H3P04 ) 

PIRO sodium phosphate 3.0g (P2O74-:1.2g/0/l. 

(Na4P207 and 10H2O) 

Polymer (2) 2.0g (solid contenO/l. 

pH5.0 (it adjusts by the sodium hydroxide) 

A water-soluble polymer (2) 

It sets at a ceremony (I) and they are n= 5X1 and X2 =-C two H5. A radical Y1 and Y2 =-CH2 N2 
(CH2 CH2 OH) A radical or the number of Z hydrogen atom average permutations = 1.0 test 
results are shown in Table 1. 

[0044] The surface treatment liquid (7) which has the following presentation for a tin plate DI can 
after clarification on the same conditions as example 7 example 1 was warmed at 60 degrees C, 
and the spray for 2 seconds was given to DI can 5 times (sum-total contact time: for 30 
seconds) at intervals of 5 seconds using this. After processing, DI can was rinsed on the same 
conditions as an example 1, and it dried. 
[0045] 

Surface treatment liquid (7) 

75% phosphoric acid 10.0g (P043-:7.2g/l.)/l. , 

(H3P04 ) 

PIRO sodium phosphate 3.0g (P2074-:1.2g/l.)/l. 

(Na4P207 and 10H2O) 

Polymer (3) 2.0g (solid content)/!. 

pH4.0 (it adjusts by the sodium hydroxide) 

A water-soluble polymer (3) 

It sets at a ceremony (I) and they are n= 2X1 and X2 =-C two H5. A radical Y1 and Y2 =-CH2 N2 
(CH2 CH2 CH2 OH) A radical or the number of Z hydrogen atom average permutations = 0.6 test 
results are shown in Table 1. 

[0046] The surface treatment liquid (8) which has the following presentation for a tin plate DI can 
after clarification on the same conditions as example of comparison 1 example 1 was warmed at 
60 degrees C, and the spray for 2 seconds was given to DI can 5 times (sum-total contact time: 
for 30 seconds) at intervals of 5 seconds using this. After processing, DI can was rinsed on the 
same conditions as an example, and it dried. 
[0047] 

Surface treatment liquid (8) 

75% phosphoric acid 10.0g (P043-:7.2g/l.)/L 

(H3P04 ) 

Polymer (1) 2.0g (solid content)/!. 

pH3.0 (it adjusts by the sodium carbonate) 

A water-soluble polymer shows the same test result as an example 1 in Table 1. 

[0048] The surface treatment liquid (9) which has the following presentation for a tin plate DI can 

after clarification on the same conditions as example of comparison 2 example 1 was warmed at 

60 degrees C, and continuation spray processing for 30 seconds was performed without spacing 

to DI can using this. After processing, DI can was rinsed on the same conditions as an example, 

and it dried. 

[0049] 

Surface treatment liquid (9) 

75% phosphoric acid 1.0g (PO43-:0.72g/l.)/l. 

(H3P04 ) 

Polymer (1) 2.0g (solid content)/!. 

pH7.0 (it adjusts by the sodium hydroxide) 

A water-soluble polymer shows the same test result as an example 1 in Table 1. 

[0050] The surface treatment liquid (10) which has the following presentation for a tin plate DI 
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can after clarification on the same conditions as example of comparison 3 example 1 was 
warmed at 60 degrees C, and the spray for 1 second was given to DI can twice (sum-i:otal 
contact time: for 4 seconds) at intervals of 2 seconds using this. After processing, DI can was 
rinsed on the same conditions as an example, and it dried. 
[0051] 

Surface treatment liquid (10) 

75% phosphoric acid 10.0g (P043-:7.2g/l.)/l. 

(H3P04 ) 

PIRO sodium phosphate 1.0g (P2O74-:0.4g/l.)/l. 

(Na4P207 and 10H2O) 

Polymer (1) 0.05g (solid content)/!. 

pH4.0 (it adjusts by the sodium carbonate) 

A water-soluble polymer shows the same test result as an example 1 in Table 1. 

[0052] The surface treatment liquid (11) which has the following presentation for a tin plate DI 

can after clarification on the same conditions as example of comparison 4 example 1 was 

warmed at 60 degrees C, and the spray for 7.5 seconds was given to DI can twice (sum-total 

contact time: for 20 seconds) at intervals of 5 seconds using this. After processing, DI can was 

rinsed on the same conditions as an example, and it dried. 

[0053] 

Surface treatment liquid (11) 

95% sulfuric acid 2.0g (S042-:1.9g/l.)/l. 

(H2S04 ) 

PIRO sodium phosphate 1.0g (P2O74-.0.4g/l.)/l. 

(Na4P207 and 10H2O) 

Polymer (1) 0.05g (solid content)/!. 

pH3.5 (it adjusts by the sodium carbonate) 

A water-soluble polymer shows the same test result as an example 1 in Table 1. 

[0054] The surface treatment liquid (12) which has the following presentation for a tin plate DI 

can after clarification on the same conditions as example of comparison 5 example 1 was 

warmed at 60 degrees C, and spray processing for 30 seconds was continuously performed to DI 

can using this. After processing, DI can was rinsed on the same conditions as an example, and it 

dried. 

[0055] 

Surface treatment liquid (12) 

75% phosphoric acid I.Og (PO43-:0.72g/l.)/l. 

(H3P04 ) 

PIRO sodium phosphate 1.0g (P2O74-:0.4g/l.)/l. 
jNa4P207 and 10H2O) 
Polymer (4) 2.0g (solid content)/!. 
pH4.0 (it adjusts by the sodium hydroxide) 
A water-soluble polymer (4) 

It sets at a ceremony (I) and they are n= 5X1 and X2 =~C two H5. A radical Y1 and rate =of Y2 
=-CH2 S03 H set Z set average installation 0.6 test result are shown in Table 1. 
[0056] The surface treatment liquid (13) which has the following presentation for a tin plate DI 
can after clarification on the same conditions as example of comparison 6 example 1 was 
warmed at 60 degrees C, and the spray for 2 seconds was given to DI can 5 times (sum-total 
contact time: for 30 seconds) at intervals of 5 seconds using this. After processing, DI can was 
rinsed on the same conditions as an example, and it dried. 
[0057] 

Surface treatment liquid (13) (surface treatment liquid shown in JP,4-187782,A) 
75% phosphoric acid 1.0g (PO43-.0.72g/l.)/l. 
(H3P04 ) 

PIRO sodium phosphate 1.0g (P2O74-:0.4g/l.)/l. 
(Na4P207 and 10H2O) 
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Polymer (5) 2.0g (solid content)/!. 
pH4.0 (it adjusts by the sodium hydroxide) 
A water-soluble polymer (5): Following-type polymer [** 7] 

CH-CHt — 




CHg N (CH a CH, CH, OH) « 



n=20 test result is shown in Table 1. 

[0058] The surface treatment liquid (14) which has the following presentation for a tin plate Dl 
can after clarification on the same conditions as example of comparison 7 example 1 was 
warmed at 60 degrees G, and the spray for 8 seconds was given to DI can 3 times (sum—total 
contact time: for 30 seconds) at intervals of 3 seconds using this. After processing, DI can was 
rinsed on the same conditions as an example, and it dried. 
[0059] 

Surface treatment liquid (14) 

75% phosphoric acid 1.0g (PO43-:0.72gA)/l. 

(H3P04 ) 

PIRO sodium phosphate 1 .0g (P2O74-:0.4g/l.)/l. 

(Na4P207 and 10H2O) 

Polymer (6) 2.0g (solid content)/!. 

pH4.0 (it adjusts by the sodium hydroxide) 

A water-soluble polymer (6) (following-type^ polymer shown in JP,2~608,A) 
[Formula 8] 




CH« N (CHz CHx CHe OH) 



n=10 test result is shown in Table 1. 

[0060] formation of marketing of a tin plate DI can after clarification and to this on the same 
conditions as example of comparison 8 example 1 — 3% water solution of an agent (trademark 
PARUHOSUK3482A, Nihon Parkerizing Co., Ltd. make) was warmed at 40 degrees C, and the 
spray for 2 seconds was given 5 times (sum-total contact time: for 30 seconds) at intervals of 5 
seconds. It rinsed and dried on the same conditions as an example 1 after processing. A test 
result is shown in Table 1. 
[0061] 
[Table 1] 
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[0062] clearer than the result of Table 1 — as — the surface treatment of this invention — 
service water — it turns out that the product obtained in the examples 1-7 using a sex 
constituent and the surface treatment approach is excellent in corrosion resistance, adhesion, 
and slipping nature. The example 1 (condensed-phosphoric-acid ion is not included) of a 
comparison, on the other hand, using surface treatment liquid other than this invention, The 
example 2 (pH is higher than 6 excluding condensed-phosphoric-acid ion) of a comparison, the 
example 4 (phosphoric acid ion is not included) of example of comparison 3 (sum total contact 
time is less than 5 seconds) comparison Instead, the examples 5-7 (it differs from the thing of a 
water-soluble polymer and a formula (I)) of a comparison containing sulfate ion, and the product 
obtained in the example 8 (the surface treatment liquid of this invention — not using — other 
marketing — formation — the agent was used) of a comparison was what cannot be satisfied 
with coincidence of corrosion resistance, coating adhesion, and slipping nature. 
[0063] 

[Effect of the Invention] By the aquosity constituent for surface treatment and the surface 
treatment approach concerning this invention, corrosion resistance and coating adhesion 
excellent in the tin plate DI can front face before paint / printing are given, and the outstanding 
effectiveness that the outstanding coat still more nearly required for carrying out smoothly of 
conveyor migration of a can which is slippery and also gives a sex can be formed is done so. 
Moreover, since the surface treatment liquid of this invention is non chromium and a non fluorine 
fundamentally, it does so the outstanding effectiveness that the load of waste water treatment is 
mitigable. 



[Translation done.] 
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